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Fig. 1 Schematic diagram of the elliptical hole

in the right-angle domain
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Fig. 2 Schematic diagram of the local coordinate

system of the elliptical hole in full space

X I LA dal s 1] A [ 2 () 5 57 ) R 4 AL A
A LI LAY KB o X b LA 90 L B S Y
fih o AL SRR R XL — O =Y IR LA RL Y
SV (Z02Z0) TR LOK Pl Xl 8 B 5 1)
NY LSRR AAR R X — O — Y RS AM
XS T (Zy s Zy ) Heoh VT (20, 20) 55
VA (Zv s Z0 ) Z IR RN

[F] B, 6F 1] b BE AR e o 13 L g S Ry 3 A bR R

—O0, =Y, fl Xy — Oy — Y, , %N 19 5 %1 N
(Zo s Z )R (Zy o2y ) o1

jZZZZZ/eiﬁl

12y =Z,e

TN T 06 A 150 FL RN AR 2 5 I AL 1 A B AR . A

)51 13 L S R A bR R X, — 0, — Y, X,

—O,—Y, MRELIRR Xy — 0y — Yy Xy — O, —

Yo s B AR R 0 (2. Z) (20, Z, >7T<uﬁ
SN (Zy s Zy ) (Zo s Zo ) AR R B2 15 219 26

(2)

3.4 SRR AL, A B=B =R =p=p A5
(Zs =Zye #
3 . (3
1Z,=Z, et

W55 2 S IR FLIR AR AR (Z, o Z, ) 3 3 A A8 o S
Bt oL e 2055 1 5 I L W W Ak b (2,0, Z0)
A

Z,=(Zie P+2hi)e ¥ (4)

[ HE % T4 3 S AL, KR Vi (Z,.Z)H) 5

RV (2, Z ) Z RN

Zy=—(Z,e¥—Z" e ¥ (5)
Horp . Z' =2d+2hi.
[FIHE, X T4 4 SR AL, (Z,,.Z) 551
(Z, s ZOZIH KRN
Z.=—(Z,e #—2d)e ¥ (6)

1.2 ANSRKHREAN
P 1SR L E T (20,20 N
W R,

wb (Z, Z,) =W, exp[% (Z, efe % +Zl e B gt )]

=W,exp[ikRe(Z efre % )]
Horr: CTORBAALE (20,20 Fom WA AL
ST
XA 2 SRS, B (2 . Z) 5 BT
(Z 2 ZOZII KRN -
Zy =7 ¢ P+2hi 7
W AE 10 (20 Z0) NI

W (Z, . Z,)=W,exp [(Z e ¥+2ih)e



¢ 562 - W g 22 4l

2025 42 46 &

+ (Z,e¥—2h1)e% |} =

Woexp[ikRe (Z, e? —2hi) e ]
XFFH 3 SHRSL, &V (Zy . Zo) 5 &P
(Z\ZOHZI KRR N
Zy=—27e"+7 (8)
MAE R (Zy.Z0) WIS A -

w (z, ,Zl):WQexp{%[(*ZleiﬁJﬁzl Ye 0 4

(—Z,e P+7" e ] } =W,exp[ikRe(— Z, ¥

+ZDe ]
X A SRS, P (Z0 . Z0) 5E P
(Z s ZOZIAI KRN
Zy=—Ze ¥+2d (9
TS0 (2. Z ) NI -

wb (Z, 971 ):Woexp{%[(—Zle*iﬁ+2d)efi% +

(—Z,eP42d) e ] } =W,exp[ikRe(— Z ¥+

2d) e |
I8 A A 1) L g AT e 1 )
XA 1SR AL A
TEPT) (Z,+Z,)=1kGW,exp[ikRe(Z ePe )] «
Re(efe ™ e'*)

w5 (Z) s Z,)=—1kGW,exp[ ikRe(Z efe ) ] »
Im(efe “e*)
XFT5E 2 Sl TR
w5l (Z,,Z,) =ikGW,exp[ ikRe(Z e’ —2hi)e™ | +
Re(e¥e ')
‘[‘2}) (Z,+Z,)=—ikGW,exp[ ikRe (Z,e¥ — 2hi) e |
Im(e¥e ')
XT3 SR L. B
vy (Zy:Z,)=ikGW,exp[ikRe(—Z; ¥ +Z" ) e ™ ]
Re(efe “e'*)

ol (Z,Z)) = — ikGW,exp [ ikRe (— Z,e¥ + Z')
e “ JIm(efe " e¥)
X 4 S AL B TR

ty (Z,Z)) =iGEW,expikRe (— Z,e? + 2d) e ]

Re(efe i)

5 4
TlZy(Zlyz1)7£2A|: zl(k‘Zl‘)<‘Zi‘>

ol (Z,+Z))=—iGkW,exp[ ikRe(—Z,e"+2d) " ]
Im(e¥e el*)
Horpraol) FOR A B AR 10 L J7 5 75 s A i
MBI L ) 5 (Zy s Z0) 7R WL ) & A8 BT A (9 °F T 5 &
R JC R AW o Sy A SR e 1
1.3 S RKBRNT

X 1 S E AL R VT (2. Z0) W
Y0

n=oo !
W — ;V)A,,H,,[(k\zl‘)MZ \) }

X T 2 SR AL AR (2. Z0) N
Y

W = >VAH, {[k\ (Zye¥ —2hi) | ]

|: (Z,e¥ — 2h1) } i
[ (Z P —2ni) ) ©

XT3 SR L AT (20, Z0) N
Y

n=-+oco
b= EA,,H,,{[/Q\— (Zye? — 27" ]

[ — (Ze" =27 ] g
[~z =2z "

4 S AL TR R T (202 Z0)

X5

n=-oco
= ZA,,H,,{[/Q\— (Z, e —2d)| ]

— (Z,e¥ —2d) " s

[\— (Z,e" —2d) \} ¢ }

Hodr . W IR B 2 1 5L A0 55 0 0% .
IS U AR 1) WL 3 RIAT] [ g 7
X 1 S B AL, N SR

A n=foo
» \‘ Z n—1
ﬁ-:%(ZHZ]):”?C’ZA,[H,,1</e\Z1\>( )

e —H,., (k ‘ Z ‘ )( Zi >HH eii¢:|

1Z, |

e’ + H,,

2 ( )]

XtFH 2 S AL NS



i BT SH AT A B 3 i 0 AL/ 3 ) 537 . 563
n=-+
¥ — 2hi Ze" —2d .
ﬁ@<znzn-%?§]A{ (k| Ziet—2ni ) . <le_&b|wT4%¢4425%) —ewww}
Zie¥ —2hi U
<M) efeve™ —H, (k| Z "
1

ZJ—%in

_ZM‘W\Z@W—2M|

elﬂeizpe inf }

n=-c

W (ZoZH =223 A,[ | Zoet—2hi )

n=-—-c

Zie¥ —2hi o
<m) e e e + H, (k|
. . 21 ei,? . Zhl —n—1 o » }
" — _——————— iB L inp i
Zle 2/7.1 ‘)( ‘ Zlei'@*Zhi ‘ ) e'e’"e

XT3 S AL N AR

T% /p (Zlazl)— L EAH [Hn 1(k|*(Zle"@*Z])\)

n=—

T 1,3 xg,_

.( —(Z,ye¥—27Y) )”71

|_(Zle\,’3_Zl)‘ ,,+](/€‘

—(Z,eP—27Y) >n+1 »
—e

_ g
(Zie —(Z =20

e BeTir }
sy an=TFo

Wy (20,20 ="0 A)[HM (k| —(Zie"—Z) )

n=—

ZoD (

—(ZieP =2
g )

i — o B ooy b ] b
[ —(Ze"—2ZD)] e Fefert Hon (k|

_ (Zl Ci,’!_zl) >n+1 B e—mrrg

_ B __ 71
Ze =20 D (1= g a7

e*iﬁeflc; J

XEFH 4 S ARG AL N

ZAH[ n*l(k‘i(zleiﬁizd‘)’
— (Zief—2d) N\
<szw—w>ﬂ e ere

T-(l\)Z'u (21 721 )= —

A%Zyiw)fﬂ

H,. (k| —(Z " —2d) |)<m
1

efiuﬁ elﬁ ei(p i|
n=-+co

€ (220 =TS A ke )

n=-—oo

( — (Z, €% —2d)

nt1
R I (e ] o
TG ) e e et H k|

Forpr: Horp s o) 3ROR O B AR 1R A 5 o) 3RO T
SHBROTIE N J) 5 (205 Z0) 3R L 3 kA BT TE 1 -
T sk 27 To i MR HY RN — R TR B
B B O — B
1.4 WHEFLFAE

ANIEL 3 7N A A S B L ) e A — A
PR A 7 5 1 8 T R0 AR s i 22 T A SR A BB R
A PO A A 48 AT L 4 0 D e R I L R AT
Br o 4 o T RORG E

9, o,
Y, Y, X
9, &
X
¢l

0,
P ¥
o

(IS | R (W Ry AL

Fig. 3 Schematic diagram of the elliptical hole equation
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Fig.4 Schematic diagram of the feasibility of the verification method
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Dynamic Analysis of an Elliptical Hole in the Right-Angled

Domain of SH Wave Incidence

Yuanbo Zhao Yuzhen Cheng Kun Han

(School of Mechanical Engineering and Science, Northeast Petroleum University, Daging, 163318)

Abstract In response to the defects in the right-angled domain, this paper conducts a theoretical stud-
y on the variation of the concentrated stress at the edge of an elliptical hole in this domain. Firstly, the it-
erative mirror image method is employed to transform the right-angled domain space into the full space. By
using the polar coordinate transformation method, the expressions of the mirrored elliptical hole in the o-
riginal complex-plane coordinate system are derived. Secondly, the stress expressions are deduced by using
the Hankel wave function combined with the complex variable function. Then, with the help of the ellipti-
cal hole equation, the relationship between the argument of a point on the elliptical edge and the angle be-
tween the perpendicular line of this point and the coordinate axis is established, thus avoiding the use of
the traditional conformal transformation method. Based on the free-stress boundary conditions of the ellip-
tical hole edge, an infinite system of linear algebraic equations is established. Finally, a finite number of
terms are intercepted to solve the unknown coefficients. Through the analysis of the distance between the
center of the elliptical hole and the upper and right boundaries, the incident angle, the deflection angle of
the elliptical hole, and the incident wave number, the following conclusions are obtained: the larger the in-
cident wave number, the higher the fluctuation frequency of the dynamic stress concentration factor; when
the incident wave is at a low frequency, as the distance from the right boundary increases, the dynamic
stress concentration factor first decreases and then tends to be stable, and the stable value of the distance is
5. This research provides numerical conclusions for the dynamic stress factor at the edge of elliptical de-
fects in the right-angled domain and offers detailed theoretical results for the defect detection of right-an-
gled plates in practical engineering.

Key words right-angled domain,iterative mirror image method,elliptical hole equation,dynamic stress

concentration factor





